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Abstract 

RackaroxTui Bsta-blockfng agente reduce the risk 
of hospitalization and death in pstlente with mlld^o- 
moderate heart failure, but little is known about thalr 
effects In severe heertfaflura. 

Mrt&ods We evaluated 22B9 patients who had 
symptoms of heart failure at rest omn minimal ex- 
ertion, who wtra clinically euvolernie, and Who had 
an ejection fraction of less than 25 percent. In a dou- 
ble-blind fashion, we randomly assigned 1133 pa- 
tients to placebo and 1165 patients to treatment with 
carvedllol for b mean period of 10-4 months, during 
which standard tharapy for heart faflure was contin- 
ued. Patients wno required Intensive care, bod marked 
fluid retention, or were raeaiving intnavenoufi vasodi- 
lators or positive Inotropic drugs ware excluded. 

JEtaufo Th*rBWore190 deaths Intho placebo group 
and 130 deaths Inths carvedllol group. This difference 
reflected a 35 percent decrees* in the riBk of death 
with carvedilol (55 percent confidence interval 19 to 
43 percent; P=DJ)014. adju$t&d for interim analyses). 
A total of HT7 patients died or were hospitalized in 
the placebo group, as compared with 425 in the 
carvedllol group. This difference reflected a 24 per- 
cent decrease In the com bin ad risk of death or hospl- 
tafization with carvedtloL The favorable effects on 
both end points were eeen consistently in alt the 
Subgroups we examined. Fewer patients In the ear* 
vedilol group than In the placebo group withdrew be- 
cause of arivensd effects or for other reasons (P=O.Q2). 

Conclusions The previously reported benefits of 
earvBditoI with regard to morbidity and mortality in 
patients with mUd^o-moderate heart failure were also 
found fn the patients with severe heart failure who 
were evaluated in this trial, (M Engl J Med 2001^44: 
1651-8.) 

Cepyftht © 20DTMasMchUMtt* Madleal SooTvty. 



BEIA-BLOOHNG agents have, been shown 
to reduce the o3c of hospitalization and death 
in yolicutt "With nnld-to-roa derate heart fail- 
ure, 1 * but little is known abdut the efficacy 
or safety of these agents in severe heart failure. Ear- 
lier tergc-scalc studies with bisoprolol, carvedUoL, and 
mctopzolol enrolled primarii y pa tients -with New "fork 
Heart Association class II ox Ul symptoms, and thus 
they did not provide meaningful information about 
mc-cffecte of these drugs in patients who have symp- 
toms at rest or on minimal exertion. Only one large- 
scale, study of beta-blocfcade (with bnrinriolol) focused 
on patients with severe heart feitare; it did. nor dem- 
onstrate a favorable effect of treatment on survival and 
suggested that therapy might adversely affect patients 
who arc at the highest, risk. 5 The results of the bndn- 
dolol trial raised the possibility that the benefits of 
bcta-bloekadc might diminish as the disease advances 4 
and icuifbiccd the long-held that beta-block- 

ers may worsen heart Mure, particularly in parJcnrs 
with the most advanced, disease. 7 * 

We conducted a large-scale, prospective random- 
ized, double- blind, plaeebo-emnxukd tml of the e£ 
feet of the beta-blocker carvcdilol on the survival of 
parienrs with severe heart fiiloie. like bkoprolnl and' 
metoprolDt, carvedllol has been shown to Improve 
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symptoms and reduce the risk of disease progression 
ia patients with mild -to-moderate hem failure, 1 * 3 
However; unlike bisoprolol and mctoprolol, which in- 
teract primarily with 0 r receptors, carvcdilol blocks 
ay, 0 r , and preceptors 9 and can interfere with the 
adverse rffrm of sympathetic activation, through sev- 
eral nona drmr rgi r niec^anBrns. 1 *" 1 * These additional 
actions may be parrioilarly imporfrint in patients with 
severe heart ftUure. 15 ^ 

< 

METHOM 

Conduct of the Study 

Ujc trial "WW dedgned, +*»*n*»A v and amlyxcd by a neering 
coninuTtee, an cnd*pnfa!ta cnninutice^ z biostaiiitio uiito^ and a. 
dsn And witty ij^mmmjr btftudj ill of tvHdxh operated TnoVpepoV 
endy of the sput^urS. The protocol wis a^fuyved by the Jnsthu- 
tiimal rdderv bonds ofaUpanjripgnnfc lnsrituuuns» and wrixnai ia- 
fhntjtd cooacnt vra □ banned from ul paricots. 

Study Pfltjanta 

PiF irn Tr t^ttfi av ^ uc ^^pHi* heart fiflnre as nxtsnlt ofiacbnnic or 
rtonkfhwnV! cardkraiyopathy urm enrolled it 334 cemexs In 31 

t~ t i y\ pm. Sevens chfooic heart falfa tin d/flm^d by die ^ki^iLi^ujffi 

of dyfcpijta or iatVjift ar n*tf or an nuiiimil fanriion for at least two 
cnoodtc s&d a leir waitrirnfar ejuJtluu fraction of less than 25 pcr> 
cem, dei^qpropds&eOOJYtfcntiond tiKttpy. Such ibaajy*a* de- 
fined as ueaimcBt^didinrcna On dam adjusted msducrccfixDCBl 
cnvokinia) and an inguirEiisiB-sosivert»9-'ei»7Tae h>hibjtar Ct an 
anpocnndii n-recepeor UKagc-nix (Ultfco fiudv Therapy was not tol- 
erated). **Qio3eal, tfrxfetP^" wu defined as doc absence of rates and 
ttdus and ?fte presence of nn more dun mineral peripheral edema, 
unlesi these dgns were considered w be du* eo nemcardbe CtfUJea. 
Tksonenr *wth ifipaEr, rrirraict, hydralazine, spironnlacixme, and 
anvodarunc vn atiooed, bat cot required. Hospitalized patients 
could be enrolled, bin only if they had no wrote cDdjcc or nancix* 
disc illncsi tint rojuitcd htocttsivtt care or copntDUtid jnpinene cam. 
Pr CTTrr °^ j l ' i * wll > eBni in ipfiffirHt i"^ 8 (indiidinjjtheiiac oxmnaanaioQS 
dmredei nnmcdiaicly befor* mrtQft*wtforQ wem allowed, btti> 
taytoOns pCSinVe inOCropie ar/nri or fapavrtinm ^raorlthmra were 
ppt p ertniged within four dsyi of screening. 

Pafirnrs wees rrctnrind. from the ypady if they bad heart i aflq r e 
-that wu ""-"cd by uncos/eened primary valvular disease or a n> 
VCt-dMe form of easdloxnyopaihy; had received ccw^Bhely to ct* 
eenc a cardiac tnnspknt; bad severe pruimy ^HiffTifinBryi x em J, Or 
hepatic disggjc; or had a c wrwfrnforion no beprbfockej ^tjierapy. 
Ia addidnji, ped&Jrts wen cicTiidBd wchm tbe previoua two 
xmnthSkD^hadDndenjonB coronary revaradBniadon or bud had 
an acuta m y vmdi d or eettbr&l Uc^n^C evem or a inxcaincd or 
liCffi& dy nflrn3fisny *i^T**H ^" tl c ,r e jili*ni lart3da'agdia orBbrSlatiaii. 
BadcDbi vho hsd received an a^tnVadrcrler^C bJodscT m a cdcrmrr 
channel Horkni, or a chtt X andirrhythrnk dm^ xridun tnoprc 
vkiaj fuurwdo or a bm-clodcer wiiLiu the pzericnsB dtd months 
vpcil. alio ^ Knaliy, pitacnt? iveic czdeded if they had a 

EyEtoEc blood praorc lower than 85 nam 0$ a tor rfflie low 

tf^tt per flfttetJ^) a mwih\ ^^wrrHfnH ^^i^'^n p^fy^n hl {^* 

Cf ttoitSmcjatto^edhtEr (147^ ^iznol pet Hisr)| a cenmipo- 
BHnm concesaadon Jotvct duo 1,5 m^ooj per So-r or higher 
cban 5v2 rnrnol per liter; or an Inataie of more dun. OS rupjucr 
dceStcr (44_2 pmol per ftcr) xa the scram cxeatmbe oariCEiniatiOn 
or i. change in body weight of mot* Than 1-5 kg dndng rbc lacen- 
ing period (3 to 14 dayx). 

Study Design 

FAdcxjtS who ftlFTIcd all the entry criteria were randomly as- 
ilpnadifl ablranoandinacbgblerbhndficduoa bo receive dthcr 
ciral camlfld crrzntdim^p 

ieataoru forbcartftdlUA Indents rccented an initial dose of 3.125 



rns of carvcdiW nr placebo twice daily inr two vcgJdj, which was 
Then Saercued at vucnutO, Imervalx (iftolcrateol, first m 6^5 ms» 
then to 32^ mg, indnmlfy to a tirgcidctt of 25 mg wkc daily. 
During tbs period of upward txtrarJoiL, pirirmnt tvck Jrutrfictcd 
to report adveit? effects onrdpht gain; the dose of odier mvtih 
cadorii con id he modHled anil die rapidity of upwind tStrarion of 
ihc ufthemjdy dru^c^uld be i^rrneascd, Jfruch odjurcments 
\«czc dinicalr/ warranted, f au e uia xretc then enhnoed every two 
P"w*-^« tittT?) the end of rise mdy. Duriog xhis naainrenance po- 
nod, carwulol or placebo could be Temporarily cfisedJMumcif or 
tiit dree rtduod, but invciticRfioiB vct encouraged to mlnydtutt 
TrcarnoenrTriinpanii] crrbil dose* » xlatw bjpc Dorer of nil con- 
nmnirgnr d niffl c m ild be sdjuitcd at the discretion c£ ths-invcsti* 
C^toz; If the patxeir^i condition deteriaraced during the andy T tha 
fnvesdgator ennid use any mitrve^irioDS dlOCMMrc cfimcaHy indi- 
cated; bxmcveq mrcsnlBatnn wcee imrmirrrrf box to Institute open- 
label treatment With, t beta-blocker. 

StetfsUcal Atiarysk 

The pdnttry end point of the study vna dearh froca any cause, 
and -the eocpblxtfid rlife of djtath* or botpirauzanon for any tejxoo 
waa one qf tear prejpecified «accndary ttid prrirtr. dnrmlfriw 
nrnval enrves far both rnrf pottytb were eonxtnTCtrd by the Kap- 
]an-M«iEr mediod,^ ond dlf m e uL a benveen the nuwa went tfift- 

tiQUAl-hftzarch reajenirm modeli were used ts erdmaxc the hazard 
ratio* and 95 percent eeitfidence intcrra!** 1 The andytea indod- 
cd aC randomiznd pariffUM, and ad event* wc HU lb til ed m the 
paticrft onsind randomly augned beixinenxefoup (nccmdiDffto 
die toter jidn -BV U m s . prinezple), X>tta ftr pments -who nndttwnDt 

\Aii JlflC tranayffljiLjtlutt WCIC OeUOKd flE Zhft dlUc <iFtim»plnT TTgn nn t 

and hu^phaSaaduns uf less than 24 noun, at weS aa diotp that 
were OPry for rbc purpose of proridinn; houaing tor rhe parkntt 
were nor Included. 

The sample aise wns e^iirriaitd on die l>a& oFthc fbllcnvinf as» 
aDrnpbJOnt; lac one^carrnomlity in the placebo group would be 
28 ptmsnt 1 ^ the rifk of dtadi \VOnld be ohcxcd by 20 peoxnt 
a rerolt of rxeatmesx with carvedflol; and die study would have 
90 percent pow (nvo-dded «— O.OS) to deimaaqp^&eanrdnS 
&xcncc bcocpcQ ihc tii uTrtn-fiy groopA. Since It wu reeognhxd that 
theeedxnate cf the raflc of evencz mic^izbs tx^b^gh, the trial weu 
^^flftnj to «frtftTrmr uanal 903 had acenxred. 

An ind^esdenc data and aafcty nicniUning boud wat pr oapce- 
dTdywwitrrntcfl at the naxt oFtho srody; dm board rxnodccaDy 
^viewed the unbonded ranrrj and was empowered to reeearttnerA 
e^tn nninanoo of the #»dy (fir obrerved a treatment effect oa 
enrvtva) that exceeded the prerpcoScd boundaries. 7b protect 
agabut hcrcsdag the Ealst poridTc error ta^\vtThrCpelted inter* 
1m anarysea, we used a rrancstcd 0*Brieii^]Seirun^-rjpe b^oabV 
aryj» campuced with the use of tie l^OcMctrproccdliKL 11 

Inn c Uclt of c&rvcdlloi an snrvxvd and on rhe cetmbtocd dale 
of death or hoytaliwrioa wu asxened for auhgroiips defined by 
aht buerhne Tiriahlex: a^e (<65 va. >dS years); rex; left ve&txic 
Mhr ejection fiacnon (<2D ts. >20 p r rr r , n T % eaiue of heart nuhire 
(ijefaefrtc W.JlOfiitchemic cafdlonryoparhy^ ioeaiKin of the srndy 
cenmr (North or Sooth An erieaTt. £urope> Asia, Africa, or Juv 
traHa); End hirtory or Inch at hlitery of bo$pitaIhaban fax hean 
ftSnxe tvithin one year before enrollment ia the study. He hzst 
four iirhgreup ana^jea «crc xpecined in the original promenl, Xo 
wuSoon, bcGanse earlier stndlei had n^exsed that the patientr at 
tfic blshcxt ride tea^tit respond poorly to beta-blocks dc, 1 -' nxrther 
anises wens coadnered to deteVminr wfictha-thax wctepibcftts 
in the present trial who had heart fhUnre too advjrnoed CD benefit 
Jfom treatment, Thete artdyter auuuted o/oaKsanencs uf the cF- 
feco uf carvediltd Id a snb£funp of padents at very high cUk, de- 
fined as rhosc witb recent or imnrenrenrdbc decoa^n»tiQii or 
jscvcirdy drprctted cardiac iunction chat wns chatactetlxed by one 
or more of the fbH owing-, the, pfegericc of pulmonary rales, aa- 
dDsa, or edem a Ct nndnrebcariem; ditee or more hotpitalirsdoni 
for heart &i!ttre within the pxeviouc yearj rxnpdcdlnarion at the 
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R^u-o 1. Kaplan-Meier Anslysb of time to Dftetfi In iho Pkto- 
bo Group and the CBrvfidilof Gnmp. 

Tt» 35 pprCBnt Idwbt ri*k hi ftp rtrvadTbl group wis slonlfl- 
V cant P-0.DDD13 (unactfLfctod) *W» P-0-0014 C«J]u*t«U. 



combined aid point that was 24 percent lower as a 
result of treatment with carvcdilnl (95 patent con- 
fidence interval, 13 to 33 percent; P<0.Q01) (Bg. 2). 

Efiset of CflTvedTlo] In Subgroup* 

The redaction. In morality and in the co m h im *! 
risk of death Of hospitalization with carvedilol vm 
gj yflar in direction and in magnitude: hi subgroups 
defined suxortfiofi TO age, so, left ventricrdar e^em 
Action, cause of heart Mure, location of the scad/ 
r-rpyr and history wirh respect to hofipirfilization fbr 
heart failure within the previous year OBg. 3 and 4). 

Tbe ferorable effects of carvcdStoJ on both end 
points were apparent even in the patients at the high- 
est rifik — namely, those Tvirh recent or reoirrcnt car- 
diac decompensation Off severely depressed cardiac 
function — for whom the cumulative risk of death 
within one year was 24.0 percent in die placebo group, 
according to ihe Kapbn-Mtier an^yite. frrhis rJgh- 
risk cohort, carvedilol reduced the risk of death by 
39 percent (95 percent confidence interval, 11 to 59 
p accm; ?= 0.009) and decreased the combined risk 
of death or hosptehzarian by 29 percent (95 percent 
confidence interval, 11 to 44 percent; P= 0.003). 

Safety 

fewer patients in the carvedilol group than in the 
placebo group required the permanent diceonriniia- 
tioji of treatment because of adverse c 'rflfecra or tor 




Months 

fficrtp 1^33 7B7 613 377 Z&2 lS4 05 65 
Carvel 11B5 788 fi» 318 2C8 122 01 

FfeL**&Kfl.pler>-Meiar Analytic of Tim a to Dttth CT first Hofr- 
pfti^zBtlon for Any Re*»n if) titt ftaee*o Oreup and the 
Carvedilol Group. 

The 24 poreon) lowor risk In lh* earv&dJIol group wu algntrV 
cunt (P<[U)01l 



reasons other than death (P=0.02) (Hg. 5). Accord- 
ing to the Kaplan-Mekr analysis, the cumulative 
wfdidiawal rates at one year for the total cohort were 
18.5 percent in the placebo group and 14.8 percent 
in the carvedxloi group. The withdrawal rates fbr the 
patients with recent or reenrrent cardiac decompen- 
sation or severely depressed cardiac function were 
24.2 percent in the placebo group and 17.5 percent 
in the carvedilol group. 

DISCUSSION 

The results of this study dcmonsirase that long- 
term treatment with carvedilol has substantial bene- 
fit hi patients with severe chronic Heart fiilnr e. The 
a^fttrtn of carvedilol to corrvcotional therapy tor a 
mean of 10.4 mom*™ decreased the rain of death by 
35 percent and the rate of death or hospitalization 
by 24 percent. "Jhcsc benefits were apparent regard- 
less of age, sex, cause of heart failure, left ventricular 
ejection fraction, or recent history with respect to 
hospitalization were seen even, in patients with 
a history of recent or recmrent eardxac decompensa- 
tion or severely depressed ******* function. Finally; 
treatment with carvedilol was well tolerated; fewer 
patients in the carvedilol group than in the placebo 
group required permanent cUscontinnation of treat- 
ment because of adverse effects or tor other reasons. 
These benefits were observed in a group of patients 
who were clinically envolcrnk and woe not receiving 
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time of screening nt r^Jomitttinn; the need for 
positive smtmpic agent nr an innavenntfi Tarodilatrr drug within 
14 day$ before rtndnirnzztian; or a left ventricular ejecoan fros- 
tion af 15 perceoc or \c**xr, Thz x bwUne vsr&htef this tMHrd 
tW* h%b-ri*k group we idendfled W?diotit knowledge of cheir 
influence on die effcet of tramnciiL 

Randomization began on Occober 26, 1997, and 
was stopped early (on March 20, 2000) on the reconv 
mendatba of the data, and safety monitoring board. 
This recommendation was based on the finding of a. 
Significant beneficial effect of carvedilol oa survival 
thai exceeded the ptefipecaied interim me mctoiin g 
boundaries. 

At the time of the early tcmnntirian of the trial, 
2289 patients had been assigned to n* 1 Infant groups 
— 1133 to the placebo group and 1156 to the car- 
ve dilol group, lac two trcatmertt groups were sim- 
ilar with respect to all base-line dxataarristics (Tiblc 
1). After four months, 78.2 percent of the surviving 
patients in. the placebo group and 65 J.- percent of 
chose in the carve dilol group were receiving the tar- 
get doses of their assigned taedkations (mean doses, 
41 mg of placebo dairy and 37 mg of carvedilol dairy), 
and these doses were gcncralljr maintained until the 
end of the study. The mean duration of follow-up 
was 10.4 months. During this time, no patient was 
lost co follow-up with regard to mortality, and few- 



er than 5 percent of the patients received open-label 
treatment with a. beta-blocker. 

Effect of Carvedilol on Survival 

According rx> the intenncm-to-rreat analysis, 190 
pataerio in the placebo gjoup died and 130 patients 
in rhc carvedilol group died; mis difference reflected 
a 35 percent decrease jn. the risk of deith with car- 
vedilol (95 percent confidence interval, 19 ro 48 per- 
cent; P=0.00013 [uMdjuttcd] and P=Q.0014 [after 
adjustment for interim analyses]) (Kg. 1). According 
to the TCap l an -Meier analysis, Ac cunmlaoVe risk, of 
death at one year was 18.5 percent in the phcebo 
group and 11.4 percent in. the carvedilol group. 

A total of 12 patients (6 in each group) under* 
went cardiac transplantation* after which 3 died (2 in 
the carvedilol group and 1 in the placebo group ), The 
rceruu? with respect ro mortality were essentially the 
same when the data for the patients who received 
transplant* were nor censored and when deaths arret 
ttanspl a nffl Hon were included in the analysis. 

Effect of Qtrvedllol on ths Combined fttak cf Deftth 
Qt Hospitalization 

. According to the intention- to- treat analysis, there 
were 507 patients who died or were hospitalized m 
the phcebo group and 425 such patients In the car- 
vedilol group; this difference reflected n risk of the 
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634*11.6 
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BO 
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1&3S4J 


BwplrabanJoo far lmrr £dfaic uftfcgn 




6*6 
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NSrigryWed.Vd.a^NoLai • 140731,2001 • wwir.wjm.or6 ■ 1653 

DCUMlCfidBd torn wwwjidm.tMB At IMPERIAL COLLEGE LONDON on Aumfil fi, 3005 
Copyright 6 2001 MQOTechupgte MetflSti Soccoty. AH rfghii reserved. 



PAGE 16/19 ' RCVDAT 10)5/2005 5:20:27 PM [Eastern Daylight Time] ' SVR:USPTO-EFXRF«24 1 DHIS:2738300 » CSID: • DURATION (mm-ss):10-10 



OCT. 5.2005 5:26PM PABST PATENT GROUP NO. 5659 P. 17 



EFFECT OF CAftVEDlLOL ON SURVIVAL |N SEVERE BURONJc HEART FAILURE 



Male 
Female 

<65 yr old 
»65 yr old 

North or South Amerioe 
Other continents 

LVEF <0.20 
LVEF >0-20 

Ischemic 
Nont&chBmic 

Wo recent hospitalization 
Recent hospitalization 



ATI patients 



0.0 



ftvgrs pluwbD 



— r— 
0.5 



1.0 



— i 
IJ5 



Hazard Ratio 



Rgute 2. Hazard Rado* (end 95 Percent Confidence Intervals) for DeHlh from Any Cbum In Subgroups 
Deflnerf According to Bbsb-Uho Characteristics. 

IVH* denotes I sft ventricular section ftaction. ftecimt hroptt&ikfttJon refer* TP hpepitnlhsQon for hoort 
future Within tho your baforv enrollment. 



intravenous positive ino'fropic agents or inxravenous 
vasodilator drugs for the treatment of heart failure* 
We observed favorable effects of carvedild in pa- 
tients whose heart feffrmg was more aoVjanced than 
tiiat of patients carolled in earlier large-scale trials of 
beta-blockers. "Whereas earlier studies focused primar- 
ily on pa&cotJ tfilb. 0uld-tr>inDdexate symptoms, Our 
study enrolled pao'ejats who had symptoms at rest ox 
on ininimal cgcroon. Consequently, me 18.5 percent 
™V of death within oixe year in oar placebo group 
(or the annual mortaJxry rate of 19.7 percent per pa- 
tient-year of follow-up) was- higher than the corre- 
sponding rates,' ranging from 11. D percent to 16.6 
j ^ wjn t A in mals of mctDprolol, basoprolol, and bucin- 
dololW bur was wmiinr to die mortality rate 
of 20.7 percent *ynnng the patients in these stodles 
who hadNewybdc Heart Association obss IV synxp- 
and who were assigned tx> placebo. 22 The pre- 
treatment values for the ejection fraction in our total 
were also lower than those in previous studies of pa- 
tients wkh severe heart failure, despite similar systoHc 
blood pressures and heart rates before txearxnem^w* 
pnj^lly^ many patients in our trial had evidence of re- 
cent or recurrent cardiac decondensation, and in this 
subgroup, the risk of death at one year ox die piece- 
bo group was 24.0 percent (or an annual mortality 



rate of 28.5 percent per parient^ear of follow-up) — 
a risk that was simitar to the rates an^ng the parienrs 
with the most advanced degrees of heart Mure Id 
other studies. 3 ^ w Previous work hte raised impor- 
tant questions about both the efficacy and the safety 
of brta-blodoidc in such severe degrees of heart fail- 
ure, 5 -* yet carvedflol was effective and well tolerated 
both in our patients Overall and in those at the high- 
est risk. 

Although all the patients hi our study had severe 
heart Mure, not all patients with severe heart failure 
were allowed to participate in the triaL farieuts who 
required intensive care, had marked fluid retention, 
or were receiving mtxavenoos Tasodilatots or intrave- 
nous poshive inotropic agents were not enrolled. We 
also excluded patients with eyinpromanc l^cransion 
or severe fe&al ^function. Thus, physicians should 
not assume that such parienrs would hare fevorable 
responses to treatment with carvcdilal. It is possible 
that activation of the sympathetic nervous system in 
such critically 2U patients is essential to the maime- 
nance of circulatory homeostasis 2 *; if so, sympathetic 
pin ag f u s lgn i might be ineffecrive or might J&sd to rap- 
id rUpjod dcterictratioiL* 26 Therefore, instead of pre* 
scribing catvedilol for such patients in the midst of 
thnar acute illness, h would be prudent first to take 
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Favor* csTvodllol 



Male 
Female 

<B3yrold 
>55 yr old 

Worth or South America 
Other continents 

LVff<0.2Q 
LVEFMK20 

lechemte 
Nonischemic 

No recent hospitalization 
Recent hospitalization 

All patients 



n.o 



Fwon pi acuta 



Hazard Ratio 



1.5 



Rpuja 4, Hazard fecJoa tend 85 Pewent Confidante Intervals) for** Combined Risk of Duth or Hoa- 
pftailzatfon far Any Ffouon Jn Subgroups Defined According to Baae44ne ChEraetedstJcaL 
LVHFdanotw toft ventricular ejection fraction. Recant hotpftotafan refars to RoaphdintiBn for hasrt 
failure wttftTp tha year before snroPmeM. 




Months 

FJgurt 5» Kaplnn-Ktolor Anafytfa of the Tim* to Permanent 
Wrthdnmwfff of tha Study Medication because of Advorvo ftrao- 
tlOrtB ox far Reason* Othar Then Death In the PlBcebo Group 
end the CdiVcdibl Group* 

The /fftk ef wnjidraWal wn 23 psaant |awgr In tho carvedlfal 
group (9B percent ceMWftnoQ CntaivaL4 to 3a percent P 0 O^2). 



mea sures to stabilize their ^'nr-al condition (partic- 
ularly with respect to volume status) and then to ini- 
tiate tre a tment with carvedHol, Consultation, wirh % 
physician who has expertise in the care of pattern 
with advanced heart failure may also be Warranted, 
Such precautions would minor preefcery the proce- 
dures that were followed before the enrollment of 
patients in the present stxvdy. 

Ths meclwilsms by which carvedital reduces mor- 
tality among parents with heart fiirmc remain un- 
clear. Like other beta-blockers, carvcdilol antagonizes 
ft-reteptars, but not all dxupp that block ^-recra- 
tora have a firorablc effect on mortality -or on the 
combined usk of death or hospitalization when sd- 
mmimuul to patients with advanced h^i*-E»hiT». *£M 
Like budndfilol, carvedilal blocks £ 2 -reccptars ? * bat 
n n lifcc budadodol, carvedxlol prolongs lifcinparieiiiB 
with severe symptoms.* How can this difference be 
explaiiied? Or the one hand; bncindolo] may r p ft t ad- 
ditional actions (e.g., intrinsic sympamonun&ric acnv* 
by?** that may have deleterious effects m patients 
with severe heart fiihue,» Direct studies of cardiac 
tESiie, howeve^ have raised doubts as to whether 
bncindoJoi has intrinsic gyrnparhn mimgrir activity in 
filling human hearts.*? On the other hanA^ carvc- 
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EFFECT OE CABVgPIUU ON SURVIVAL IN SEVERE CHHONIC HEART FAILURE 



dilnl has additional properties (c.g^ alpba-adrcnergic 
blockade, aattoxidaat activity, and fmtt>indothdin ef 
fcc&wm) that raay enhance its ability to attenuate 
the adverse t&vcat of the sympathetic nervous system 
on tbe escalation .iw* jui These additional acrions 
Aft? be particularly important in s everts heart &&- 
urtwe Rjcgardlcss of the nwyjjm^wros involved, the 
di&reoctt observed between tbe effects of catuedUol 
and those of budndobl in bige-scale trial? suggest 
that a drug should not he aisamcd to be effective in 
paricms with seme heart Marc simply because it 
has the ability to block bea^adrencrgic 

lb place the findings of the present study in con- 
text, jx physicians treated 1000 patients with severe 
heart failure similar to that found in the patients in 
our trial with carvcdilol for one year, approodmairly 
70 premature deaths would be prevented. This effect 
compares favorably with the ^proximately 20 to 40 
deaths ***** would be prevented if imgiGtenxin-CQiL- 
yemng— enzyme inbibhora or beta-blockers were ad- 
ministered for one year to 1000 parknts with mfld-tt>- 
modcr&te syxnp coins and with approxhnately 
SO dcarbs that would be prevented if an aldosterone 
antagonist were prescribed for one year to 1000 ua- 
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